[Comparative study of metabolism of the purple photosynthetic bacteria grown in the light and in the dark under anaerobic and aerobic conditions].
For three species of anoxygenic phototrophic alphaproteobacteria differing in their reaction to oxygen and light, physiological characteristics (capacity for acetate assimilation, activity of the tricarboxylic acid (TCA) cycle enzymes, respiration, and the properties of the oxidase systems) were studied. Nonsulfur purple bacteria Rhodobacter sphaeroides, Rhodobaca bogoriensis, and aerobic anoxygenic phototrophic bacteria Roseinatronobacter thiooxidans were the subjects of investigation. All these organisms were able to grow under aerobic conditions in the dark using the respiratory system with cytochrome aa3 as the terminal oxidase. They differed, however, in their capacity for growth in the light, bacteriochlorophyll synthesis, and regulation of activity of the TCA cycle enzymes. Oxygen suppressed bacteriochlorophyll synthesis by Rha. sphaeroides and Rbc. bogoriensis both in the dark and in the light. Bacteriochlorophyll synthesis in Rna. thiooxidans occurred only in the dark and was suppressed by light. The results on acetate assimilation by the studied strains reflected the degree of their adaptation to aerobic growth in the dark. Acetate assimilation by light-grown Rha. sphaeroides was significantly higher than by the dark-grown ones. Unlike Rha. sphaeroides, acetate assimilation by Rbc. bogoriensis in the light under anaerobic and aerobic conditions was much less dependent on the growth conditions. Aerobic acetate assimilation by all studied bacteria was promoted by light. In Rha. sphaeroides, activity of the TCA cycle enzymes increased significantly in the cells grown aerobically in the dark. In Rbc. bogoriensis, activity of most of the TCA cycle enzymes under aerobic conditions either decreased or remained unchanged. Our results confirm the origin of modern chemoorganotrophs from anoxygenic phototrophic bacteria. The evolution from anoxygenic photoorganotrophs to aerobic chemoorganotrophs included several stages: nonsulfur purple bacteria --> nonsulfur purple bacteria similar to Rbc. bogoriensis --> aerobic anoxygenic phototrophs --> chemoorganotrophs.